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57 ABSTRACT 
An improved process of dyeing or printing textile arti 
cles composed of thermostable polymers, i.e. aromatic 
polyamides and polyamide imides, and the textile arti 
cles so dyed or printed, wherein the dyeing or printing 
solution contacting the textile article contains as an 
adjuvant, in an amount sufficient to provide improved 
light fastness to the textile article, an ultraviolet light 
absorbing nitro aromatic compound. The nitro aro 
matic compound is preferably selected from nitro aro 
matic hydrocarbons, nitro aromatic amines and nitro 
aromatic phosphine oxides. 

21 Claims, No Drawings 
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NITRO AROMATIC HYDROCARBON, AMINO 
NITRO AROMATIC & NITRO AROMATIC 
PHOSPHINE OXDES ON AROMATIC 
POLYAMDE-MDE AS LIGHT FADING 

NHIBITORS FOR DYES THEREON 

The present invention is directed to a novel improved 
process for dyeing or printing textile articles having a 
base of a thermostable synthetic polymer as well as the 
novel dyed or printed textile article itself. More specifi 
cally, the present invention is directed to such novel 
process and product wherein in the dyeing or printing 
of a textile article having a base of a thermostable syn 
thetic polymer, improved light resistance is created by 
utilization as an adjuvant an ultraviolet light absorbing 
nitro aromatic compound. 
Prior to the development of the present invention, it 

has been known that textile articles having a base of a 
thermostable polymer can be dyed with plastosoluble 
dyes. While such dyeing can be carried out utilizing 
plastosoluble dyes, this method is not totally satisfac 
tory, particularly for dark colors. This is due to the fact 
that the plastosoluble dyes do not appreciably fix on 
the thermostable materials, even after addition of a car 
rier to the dye bath, the carrier generally improving the 
fixing of the plastosoluble dye. Still further, the shade 
which is obtained on the thermostable polymer textile 
article utilizing the plastosoluble dye is not sufficiently 
light fast. These disadvantages with respect to the dye 
ing of textile articles having a base of a thermostable 
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polymers, wherein the improvement resides in dyeing 
or printing such textile article utilizing as an adjuvant 
in the dyeing or printing solution at least one ultraviolet 
light absorbing nitro aromatic compound. 
A still further object of the present invention com 

prises such improved process for dyeing or printing tex 
tile articles having a thermostable synthetic polymer 
base, wherein at least one ultraviolet light absorbing 
nitro aromatic compound selected from nitro aromatic 
hydrocarbons, nitro aromatic amines and nitro aro 
matic phosphine oxides is employed as an adjuvant in 
an amount sufficient to provide light fastness. 
A still further object of the present invention is to 

provide such a process for the production of textile ar 
ticles dyed or printed and having improved light fast 
ness, the textile articles containing 1 to 5 percent by 
weight of a nitro aromatic compound having the ability 
to absorb ultraviolet light. 

Still further objects of the novel process and product 
of the present invention will become more apparent . 
from the following more detailed description. 
The foregoing objects and advantages of the present 

invention are achieved through a dyeing or printing 
process wherein a textile article composed of a thermo 
stable synthetic polymer is dyed or printed with a dye 
ing or printing solution containing as an adjuvant, in an 
amount sufficient to provide improved light fastness to 
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polymer with plastosoluble dyes have led to the dis 
carding of this method as commercially suitable. 

In view of the drawbacks of the use of plastosoluble 
dyes for the dyeing of textile articles having a base of 
thermostable polymer, it was proposed to introduce 
into the thermostable polymer acid sites so as to pro 
vide the fibers produced an affinity for basic dyes, 
While this procedure effectively allowed the dyeing of 
the fibers produced from the thermostable polymers to 
be dyed with basic dyes due to the affinity for the acid 
sites, it was unfortunately found that the dyeings or 
printings obtained had poor light fastness. Here again, 
this is an industrial or commercial drawback to this 
dyeing procedure. 
The foregoing disadvantages of previously proposed 

processes for dyeing textile articles having a base of 
thermostable synthetic polymer have been overcome in 
accordance with the present invention wherein the tex 
tile articles having a base of the thermostable polymer 
are dyed or printed with a dyeing or printing solution 
or bath containing as an adjuvant at least one ultravio 
let light absorbing nitro aromatic compound in an 
amount sufficient to provide improved light fastness to 
the textile article, Preferably, in accordance with the 
present invention, the nitro aromatic derivatives having 
the ability to absorb ultraviolet rays are selected from 
nitro aromatic hydrocarbons, nitro aromatic amines 
and nitro aromatic phosphine oxides, 

Accordingly, it is a principal object of the present in 
vention to provide a process for dyeing or printing tex 
tile articles having a base of a thermostable synthetic 
polymer and the article so dyed or printed, wherein 
such process eliminates the inherent deficiencies and 
disadvantages of previously proposed processes, 

It is a further object of the present invention to pro 
vide a novel improved process for dyeing or printing 
textile articles composed of thermostable synthetic 
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the textile article, an ultraviolet light absorbing nitro 
aromatic compound. Preferably, the nitro aromatic 
compound having the ultraviolet light absorbing prop 
erty is selected from nitro aromatic hydrocarbons, nitro 
aromatic amines and nitro aromatic phosphine oxides. 

In connection with the process of the present inven 
tion, the term "textile article" that can be effectively 
dyed or printed embraces not only textile fabrics but 
other articles in the form of yarns, flocks, knits, unwo 
ven materials and the like, Accordingly, the textile arti 
cle to be effectively dyed or printed in the process of 
the present invention can take any conventional form. 

In accordance with the present invention, the expres 
sion "thermostable synthetic polymer' is meant to em. 
brace those synthetic polymers which have a high heat 
resistance, i.e., a heat resistance in the order of 350 to 
500°C, While such thermostable synthetic polymers 
can take various forms, the polymers most suited in 
carrying out the process of the present invention are of 
the aromatic polyamide type or polyamide-imide type, 
The aromatic polyamides which are advantageously 

dyed or printed in accordance with the process of the 
present invention are well known thermally stable syn. 
thetic polymers which are conventionally prepared in 
the form of textile fibers, filaments and yarns in the 
production of textile articles, 
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The aromatic polyamides are characterized predomi. 
nantly by the recurring structural unit 

R R O O 

--At---At-- 
wherein R is hydrogen or alkyl of one to four carbons, 
and wherein Ari and Ara can be the same or different 
and can be an unsubstituted divalent aromatic radical 
or a substituted divalent aromatic radical, the chain 
extending bonds of these divalent aromatic radicals 
being oriented meta or para to one another and the 
substituents attached to any aromatic nucleus being 
one or more or a mixture of lower alkyl, lower alkoxy, 



3 
halogen, nitro, lower carbalkoxy, or other groups 
which do not form a polyamide during polymerization, 
the term “lower' referring to less than five carbon 
atOS. 

Such aromatic polyamides are well known in the art 
and they and their preparation are described, for exam 
ple, in Hill, Kwolek and Sweeny, U.S. Pat. No. 
3,094,511, the entire disclosure of which is hereby in 
corporated by reference. The description of Hill et al., 
column i, line 48, to column 5, line 20, is particularly 
incorporated. Aromatic polyamides may be obtained 
by reacting a diisocyanate or a diacid such as described 
in U.S. Pat. No. 3,642,715. 
The aromatic polyamides are also reaction products 

of an aromatic diacid chloride with an aromatic dia 
mine, the aromatic diacid chloride being of the formula 

O O 

wherein Ara is a divalent aromatic radical, i.e. it con 
tains resonant unsaturation, and Hal is a halogen atom 
from the class consisting of chlorine, bromine, and flu 
orine. The aromatic radical may have a single, multiple, 
or fused ring structure. One or more hydrogens of the 
aromatic nucleus may be replaced by non-polyamide 
forming groups such as lower alkyl, lower alkoxy, halo 
gen, nitro, sulfonyl, lower carbalkoxy, and the like. The 
terms “lower alkyl' and “lower alkoxy' and “lower 
carbalkoxy' refers to groups containing less than five 
carbon atoms. 

Diacid chlorides which may be utilized to prepare the 
polyamides include isophthaloyl chloride and lower 
alkyl isophthaloyl chlorides, such as methyl-, ethyl-, 
propyl-, etc., isophthaloyl chlorides. There may be 
more than one alkyl group attached to the aromatic 
ring as in the case of dimethyl, trimethyl, tetramethyl, 
diethyl, triethyl, and tetraethyl isophthaloyl chlorides. 
It is not necessary that all of the alkyl substituent 
groups be the same because compounds such as 2 
methyl-4-ethyl isophthaloyl chloride and 2-methyl-4- 
ethyl-5-propyl isophthaloyl chloride may be utilized, 
the total number of carbon atoms in all the substituent 
groups (non-polyamide-forming groups) attached to 
the aromatic ring in the latter two compounds being 
three and six, respectively. In place of an alkyl group, 
the aromatic ring in isophthaloyl chloride may be sub 
stituted with one or more lower alkoxy groups such as, 
for example, methoxy-, ethoxy-, propoxy-, butoxy-, 
etc., isophthaloyl chlorides. As with alkyl-substituted 
isophthaloyl chlorides it is desirable that the total num 
ber of carbon atoms in the alkoxy groups attached to 
the aromatic ring be less than about five, but it is not 
necessary that all of the alkoxy groups be the same. 
Representative of such compounds are dimethoxy-, 
trimethoxy-, tetramethoxy-, and diethoxy-isophthaloyl 
chlorides, and 2-methoxy-4-ethoxy isophthaloyl chlor 
ide. Halogen-substituted isophthaloyl chlorides as ex 
emplified by chloro-, bromo-, and fluoroisophthaloyl 
chlorides may be used. More than one halogen may be 
attached to the aromatic ring and dihalo isophthaloyi 
chlorides, such as dichloro-, dibromo-, difluoro-, or 
chlorobromo, chlorofluoro-isophthaloyl chlorides are 
useful as are similar trihalo and tetrahalo isophthaloy 
chlorides. The halogens in these compounds may be 
the same or different as in the case of the dihalo com 
pounds. 
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Other isophthaloyl chlorides which may be used in 

clude nitro and lower carbalkoxy isophthaloyl chlo 
rides. One or more of the latter groups may be attached 
to the aromatic nucleus along with one or more alkyl, 
alkoxy, or halogen groups. Thus, it will be apparent 
that the aromatic radical of the isophthaloyl chloride 
may contain one or more of any combination of lower 
alkyl, lower alkoxy, halogen, nitro, phenyl, lower carb 
alkoxy, or other non-polyamide-forming groups. 

In addition to isophthaloyl chlorides and substituted 
isophthaloyl chlorides specified above, corresponding 
unsubstituted and substituted terephthaloyl chloride 
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may also be used. The substituted terephthaloyl chlo 
rides correspond to the substituted isophthaloyl chlo 
rides described above and include lower alkyl, lower 
alkoxy, halogen, nitro, phenyl, and carbalkoxy substi 
tuted terephthaloyl chlorides. There may be one or 
more or a combination of these substituents attached 
to the aromatic ring so long as the total number of car 
bon atoms in all the substituents does not exceed nine. 
Representative terephthaloyl chloride compounds 
which may be mentioned include, in addition to the te 
rephthaloyl chloride itself, methyl-, ethyl-, propyl-, bu 
tyl-, etc., terephthaloyl chlorides, methoxy-, ethoxy-, 
propoxy-, butoxy-, etc., terephthaloyl chlorides, chlo 
ro-, bromo-, dichloro-, chlorobromo-, etc., terephthal 
oyl chlorides and nitro and lower carbalkoxy tereph 
thaloyl chlorides, 

In addition to the single ring diacid chlorides speci 
fied above, multiple ring diacid chlorides in which the 
acid chloride groups are oriented meta or para with re 
spect to each other are also useful in this invention. Ex 
emplary of such compounds are 4,4'- 
methylenedibenzoyl chloride, 4,4'-oxydibenzoyl chlor 
ide, 4,4'-sulfonyldibenzoyl chloride, 4,4'-dibenzoyl 
chloride, 3,3'-oxydibenzoyl chloride, 3,3'-sulfonyldi 
benzoyl chloride, and 3,3'-dibenzoyl chloride, the cor 
responding bromides and fluorides, and similar com 
pounds in which one or both of the aromatic rings con 
tains one or more or a combination of lower alkyl, 
lower alkoxy, halogen, nitro, sulfonyl, lower carbalk 
oxy groups. 
The diamines useful as reactants in forming the aro 

matic polyamides are compounds of the formulas 
HN-Ar-NH and R-HN-Ar-NH-R where 
R1 is hydrogen or lower alkyl and Ari is a divalent aro 
matic radical as defined above and the -NH and 
-NHR groups are oriented meta or para with respect 
to each other. The diamines may contain single or mul 
tiple rings as well as fused rings. One or more hydro 
gens of the aromatic nucleus may be replaced by non 
polyamide-forming groups such as lower alkyl, lower 
alkoxy, halogen, nitro, sulfonyl, lower carbalkoxy as 
mentioned above. The aromatic nucleus of the di 
amines may be identical to any of the aromatic radicals 
mentioned above for the diacid chlorides, and the dia 
mine utilized in any given instance may contain the 
same or different aromatic radical as the diacid chlor 
ide utilized. The total number of carbon atoms in the 
substituent groups attached to any aromatic ring should 
not exceed nine. 
Exemplary diamines which may be utilized in this in 

vention include meta-phenylene diamine and lower 
alkyl substituted meta-phenylene diamine such as 
methyl-, ethyl-, propyl-, etc., meta-phenylene diamine; 
N,N'-dimethylmetaphenylene diamine, N,N'-diethyl 
metaphenylene diamine, etc. There may be more than 
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one alkyl group attached to the aromatic ring as in the 
case of dimethyl, trimethyl, tetramethyl, diethyl, tri 
ethyl, and triisopropyl meta-phenylene diamine. The 
alkyl substituent groups need not be the same because 
compounds such as 2-methyl-4-ethyl meta-phenylene 
diamine and 2-methyl-4-ethyl-5-propyl metaphenylene 
diamine may be utilized. In place of an alkyl group, the 
aromatic ring may be substituted with one or more 
lower alkoxy groups such as, for example, methoxy-, 
ethoxy-, propoxy-, butoxy-, etc., meta-phenylene dia 
mine. Other representative aromatic diamines which 
may be utilized include dimethoxy, trimethoxy, tet 
ramethoxy, diethoxy meta-phenylene diamine, and 2 
methoxy-4-ethoxy meta-phenylene diamine. Halogen 
substituted meta-phenylene diamine as exemplified by 
chloro, bromo, and fluoro meta-phenylene diamine 
may be utilized. More than one halogen may be at 
tached to the aromatic ring. The halogens in these com 
pounds may be the same or different as in the case of 
the dihalo compound. Other meta-phenylene diamines 
which may be used include nitro and lower carbalkoxy 
meta-phenylene diamines. One or more of the latter 
groups may be attached to the aromatic nucleus along 
with one or more alkyl, alkoxy, or halogen groups so 
long as the total number of carbon atoms in the substit 
uents attached to an aromatic ring does not exceed 

In addition to meta-phenylene diamine and substi 
tuted meta-phenylene diamines specified above, the 
corresponding unsubstituted and substituted para 
phenylene diamine compounds may also be used. 
There may be one or more or a combination of substit 
uents attached to the aromatic ring so long as the total 
number of carbon atoms in all substituents attached to 
an aromatic ring does not exceed nine. 

In addition to the single ring aromatic diamines speci 
fied above, multiple or fused ring aromatic diamines in 
which the amino groups are oriented meta or para with 
respect to each other are also useful in this invention, 
Exemplary of such compounds are 4,4'- 
diphenylmethene 4,4'-oxydiphenyldiamine, 
4,4'-sulfonyldiphenyldiamine, 4,4'-diphenyldiamine, 
3,3'-oxydiphenyldiamine, 3,3'-sulfonyldiphenyldia 
mine, and 3,3'-diphenyldiamine, and the correspond 
ing compounds in which one or both of the aromatic 
rings contains one or more or a combination of lower 
alkyl, lower alkoxy, halogen, nitro, sulfonyl, lower 
carbalkoxy groups and the total number of carbon 
atoms in the substituent groups attached to an aromatic 
ring does not exceed nine. 

It should be obvious from the foregoing description 
that any or all of the conventional aromatic polyamides 
having high heat resistance can be advantageously dyed 
or printed in accordance with the process of the pres 
ent invention. In this regard, the present invention is 
not limited to any specific type of aromatic polyamide 
but any of those conventionally employed in the pro 
duction of textile articles is applicable. 
A further type of thermostable synthetic polymer 

suitably employed in accordance with the present in 
vention is of the polyamide-imide type, i.e. polymers 
obtained through the reaction of a diamine or one or 
its derivatives and an acid anhydride or one of its deriv 
atives. Derivatives of diamines are aromatic diisocya 
nates such as toluylene diisocyanate, 44'diisocyanato 
diphenylmethane, 4,4'diisocyanatodiphenylpropane, 4 
4'diisocyanatodiphenylether ..., etc. Generally, in the 
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6 
production of the polyamide-imide type thermostable 
synthetic polymer, one or more diamines is reacted 
with a polycarboxylic acid or derivative, preferably a 
tricarboxylic acid. In this respect, any of the diamine 
reactants set forth above with respect to the prepara 
tion of the aromatic polyamide can be advantageously 
employed in connection with the production of polya 
mide-imide type thermostable synthetic polymers. The 
polycarboxylic acids which are advantageously em 
ployed in the production of the polyamide-imide type 
thermostable synthetic polymer, include, for example, 
benzene-1,2,4-tricarboxylic acid (trimellitic acid), ben 
zophenone 3,3'4'tricarboxylic acid, naphtalene 14.5 
tricarboxylic acid, etc. Of course, derivatives of these 
acids can advantageously be employed. Still further, in 
the production of the polyamide-imide type thermosta 
ble synthetic polymer a dibasic acid or derivative 
thereof is generally employed in the reaction system so 
as to produce the amide-imide linkage. Such dicarbox 
ylic acids include any of those previously discussed in 
connection with the preparation of the aromatic poly 
amide. 

In connection with the applicable polyamide-imide 
type thermostable synthetic polymers suitably em 
ployed in accordance with the present invention, refer 
ence is made to U.S. Pat. No. 2,421,024 and British 
Pat. No. 570,858 which illustrate the preparation of 
such polymeric materials having fiber-forming charac 
teristics. Accordingly, the disclosures of these referen 
ces are herein incorporated by reference, noting again 
that any of the conventionally employed polyamide 
imide type thermostable synthetic polymers can be ad 
vantageously dyed or printed in accordance with the 
process of the present invention, 

In addition to the aromatic polyamides and 
polyamideimide type thermostable synthetic polymers, 
other conventional thermostable synthetic polymers 
can be advantageously dyed or printed in accordance 
with the process of the present invention. For example, 
mention is made of the heterocyclic polymers prepared 
from diamino-diamido compounds and polycarboxylic 
acid derivatives as set forth, for example, in U.S. Pat. 
No. 3,639,342 as well as the polybenzimidazoles, de 
scribed, for example, in various patent literature as well 
as in the Journal of Polymer Science, Vol, L, pages 511 
- 539, 1961, under "Polybenzimidazoles, New Ther 
mally Stable Polymers" by Herward Vogel and C. S. 
Marvel. Similarly, polyamides such as described, for 
example, in U.S. Pat, No. 3,179,632 and British Pat, 
No. 1,058,390 find utility in the process of the present 
invention. Accordingly, as indicated previously, the ex 
pression "thermostable synthetic polymer' is meant to 
embrace any and all of the foregoing and equivalent 
synthetic polymers having a high heat resistance, i.e. a 
heat resistance of 350 - 500C, 

In addition to the employment of the polymers perse 
in the dyeing or printing process of the present inven 
tion, the thermostable synthetic polymers can be ad 
vantageously modified by introduction of acid groups 
which favor coagulation of the polymer in the spinning 
bath and give to the polymer an affinity for basic dyes. 
Such technique of modifying polymers by introduction 
of acid groups so as to provide an affinity for basic dyes 
is, of course well known in the art, 
As indicated previously, textile articles composed at 

least in part of the thermostable synthetic polymers de 
scribed above are dyed or printed in accordance with 
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the present invention and a textile article having im 
proved light fastness is obtained, by dyeing or printing 
the textile article through contact with a dyeing or 
printing solution containing a specifically identified ad 
juvant comprising an aromatic nitro compound having 5 
ultraviolet light absorbing capabilities. In this regard, 
the aromatic nitro compounds which are employed as 
the adjuvant in accordance with the present invention 
are those compounds which contain in their molecule 
at least one aromatic ring having a nitro group. In this 10 
regard, the nitro aromatic compounds can be of the 
nitro aromatic hydrocarbon type such as, for example, 
nitrobenzene and alpha-nitronaphthalene or can be of 
the nitro aromatic amine type such as, for example, l 
amino 2-nitrobenzene, 1-amino 3-nitrobenzene, 1 - 15 
amino 4-nitrobenzene, 1-acetylamino 4-nitrobenzene, 
i-methyl 2-amino 4-nitrobenzene, 1-methyl 3-nitro 4 
aminobenzene, 1-methyl 2-amino 5-nitrobenzene, 1 
amino 2-methoxy 4-nitrobenzene, 1-amino 2-nitro 4 
phenetidine, 1-methyl 3-methoxy 4-amino. 6- 20 
nitrobenzene and 1,3-dimethyl 2-nitro 4 
aminobenzene. 

Still further, the nitro aromatic compound employed 
as the adjuvant in the dyeing or printing process of the 
present invention may be of the nitro aromatic phos- 25 
phine type such 2S methyl-bis(N- 
nitrophenyl)phosphine oxide. 

It should be readily recognized that the foregoing is 
merely a representative listing of suitable nitro aro 
matic compounds which can be advantageously em- 30 
ployed in accordance with the present invention and, 
in fact, any nitro aromatic compound having the ability 
to absorb ultraviolet light can be advantageously emi 
ployed as the adjuvant in the dyeing or printing process 
of the present invention so as to create improved light 
fastness for the textile article dyed or printed therewith. 
Accordingly, the present invention is not in any way to 
be limited to the specific nitro aromatic compounds ex 
emplified above. 
When employing the nitro aromatic compound as an 

adjuvant in the dyeing or printing bath or solution, the 
amount of such adjuvant is not critical and, the nitro 
aromatic compound need only be employed in an 
amount sufficient to create the desired light fastness in 
the dyed or printed textile article. Preferably, however, 
the amount of nitro aromatic compound employed 
should be that which allows 1 to 5 percent, preferably 
1.5 to 3 percent, by weight of the nitro aromatic com 
pound to remain on the dyed or printed textile article, 
the percentages being based upon the weight of the tex 
tile material. Noting that from 1 to 5 percent, prefera 
bly 1.5 to 3 percent, by weight of the nitro aromatic 
compound should remain on the textile article, the 
amount of nitro aromatic compound to be employed in 
any particular dyeing or printing bath or solution can 
be easily calculated based upon the weight and pick-up 
of of the article to be dyed, Still further, due to the fact 
that the nitro aromatic compounds which adhere to the 
textile article are those which provide the improved to 
light fastness, those which are insoluble or just slightly 
soluble in water are preferred since such nitro aromatic 
compounds have been found to fix particularly well on 
the material to be dyed or printed. 
The dyeing or printing solution into which the adju- 65 

vant is incorporated can be any typically employed so 
lution or bath for dyeing or printing textile articles, in 
this regard, an aqueous solution of a suitable dye is ad 
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vantageously utilized in accordance with the present 
invention, the dye bath or solution optionally contain 
ing other adjuvants such as carriers, equalizing agent, 
etc. It should be recognized in this regard, however, 
that the nature of the dye or printing bath or solution 
is not critical to the present invention and any such 
bath or solution conventionally employed can be uti 
lized as long as the same contains the nitro aromatic 
compound as an adjuvant. 
The dyes which are utilized in the dyeing or printing 

solution can be any conventional dye which has been 
employed in connection with the dyeing of the above 
noted thermostable synthetic polymers. Accordingly, 
the present invention is not in any way to be limited to 
any specific dye or class of dyes. Preferably, however, 
the dyes employed in accordance with the present in 
vention are the conventionally used plastosoluble dyes 
with basic dyes being most preferrred, particularly 
where the polymer has been modified by the inclusion 
of acid groups. Again, however, it should be clearly 
recognized that any conventionally employed dye can 
be advantageously utilized in carrying out the process 
of the present invention which, as previously noted, is 
predicated upon the presence of the nitro aromatic 
compound in the dyeing or printing solution or bath. 

In carrying out the dyeing or printing process of the 
present invention, it is not necessary to strictly adhere 
to rigid parameters although it can generally be said 
that the dyeing or printing should be carried out under 
such conditions that the nitro aromatic compound fixes 
on the textile material to be dyed in the amounts previ 
ously noted. Generally, it is preferred to carry out the 
dyeing or printing process of the present invention at 
a temperature between 105 and 140°C., most prefera 
bly about 130°C., for a period of time of about 2 hours 
using a standard pressure dyeing autoclave. After the 
dyeing or printing operation, the textile article may be 
treated in any conventional manner although it is pre 
ferred to rinse the dyed or printed article with hot wa 
ter, i.e. about 80°C. The washed textile article may then 
be immersed in a bath which contains a conventional 
non-ionic wetting agent and, if benzaldehyde is used, as 
the carrier, sodium bisulfite may additionally be pres 
ent. Dyeing of the textile article is then carried out in 
a conventional manner. Each of these after-treatments 
is one which is conventionally adopted in the dyeing or 
printing of textile articles. 
As indicated previously, and as will be illustrated 

hereinafter, through the process of the present inven 
tion by employing the nitro aromatic compound as an 
adjuvant in the dyeing or printing of thermostable poly 
mers, it is possible to produce dyed textile articles with 
high yield and good equalizing. Additionally, the arti 
cles dyed or printed in accordance with the present in 
vention show improved light fastness without losing 
their wash resistance, resistance to treatment with sol 
vents and resistance to wear, 
The process of the present invention and product 

produced thereby will now be illustrated by the follow 
ing examples, which examples are in no way to be 
deemed as limiting the scope of the present invention. 

In these examples, CI means "Colour Index,' second 
edition 1956 (and supplements) published by the "So 
ciety of Dyers and Colourists' and the "American As 
sociation of Textile Chemists and Colorists,' 

Indication of light fastness is established by a scale of 
indices going from 1 (very slight fastness) to 8 (excep 
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tional fastness) according to the method of evaluating 
fastness to artificial light (xenon lamp) described on 
page 171 ff of the Code ECE de Solidite ECE Fastness 
Code), 1958 edition, first supplement 1963, and sec 
ond supplement 1966, published by the Association 
pour l'Etude et la Publication des Methodes de Deter 
mination de Solidite Association for the Study and 
Publication of Methods of Determination of Fastness 
12, rue d'Anjou, 75, Paris (8e). 

Example 1 
A fabric weighing 125 g/m, made up in warp and 

weft of filaments of 235 dtex (210 den), of a polya 
mide-imide, obtained by the reaction of 100 moles of 
44'diisocyanatodiphenylmethane, with 80 moles of tri 
mellitic anhydride, 16 moles of terephthalic acid and 4 
moles of sulfo-5-isophthalic sodium salt, is dyed in a 
bath with a pH of 3-4, containing: 
5 g of i-methyl 2-amino 4-nitrobenzene, 
1.25 g of a basic dye orange CI 48 040, 
20 g of benzaldehyde as carrier, . 

g, of formic acid, 
amount sufficient for 1,000 g of water, 

with a bath ratio of 1/20 (1 g of material to be dyed per 
20 cc of bath). 
The fabric is dyed for 2 hours at 130°C in an auto 

clave under pressure. The dyed fabric is then rinsed in 
hot water (80°C) and immersed for 30 minutes in an 
aqueous bath heated to 95°C and containing 5 cc/liter 
of sodium bisulfite solution 35Be and 1 cc/liter of a 
condensate of ethylene oxide and a fatty alcohol. Dry 
ing is performed in an oven at 60°C. The fabric which 
is obtained has an equalized orange dyeing and its light 
fastness is 5. In comparison, the light fastness of an 
identical control fabric dyed under the same conditions 
but without introduction of 1-methyl 2-amino 4 
nitrobenzene in the dye bath, is only 2-3. The improve 
ment of the light fastness remains after washings and 
dry cleanings. 

Example 2 
A fabric identical with that described in Example 1 

is dyed under the same conditions as Example 1, except 
the dye bath contains: 

7.5 g of nitrobenzene, 
2.5 g of a basic dye red CI 48 020, 
20 g of benzaldehyde as carrier, 
1 g of formic acid, 
amount sufficient for 1,000 g of water, 
The fabric which is obtained has a Bordeaux red col 

oring, with a light fastness of 3. The control fabric dyed 
under the same conditions, but without the presence of 
nitrobenzene has a light fastness of only 2. 
The improvement in light fastness remains after 

washings and dry cleanings. 
Example 3 

A fabric identical with that of Example 1 is dyed 
under the same conditions as Example 1, except the 
dye bath contains: 

7.5 g of methyl-bis(N-nitrophenyl) phosphine oxide, 
2.5 g of a basic dye red CI 48 020, 
20 g of benzaldehyde as carrier, 
1 g of formic acid, 
amount sufficient for 1,000 g of water. 
The fabric obtained has a Bordeaux red coloring and 

a light fastness of 3-4, A control fabric dyed under the 
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same conditions but without the presence of methyl 
bis(N-nitrophenyl) phosphine oxide has a light fastness 
of only 2. 
Improvement of the light fastness remains after wash 

ings and dry cleanings. 
Example 4 

A fabric identical with that described in Example 1 
is dyed under the same conditions as Example 1, except 
the dye bath contains: 
5 g of 1-methyl 2-amino 4-nitrobenzene, . 
2.5 g of a basic dye blue CI 42 140, 
20 g of benzaldehyde as carrier, 
1 g of formic acid, 
amount sufficient for 1,000 g of water. 
The fabric obtained has a rather dark blue-green col 

oring, and a light fastness giving the results indicated in 
Table 1. The table also has a comparison with a control 
fabric dyed under the same conditions but without the 
presence of l-methyl 2-amino 4-nitrobenzene and that 
of an identical fabric dyed under the same conditions 
but by replacing 1-methyl 2-amino 4-nitrobenzene with 
the same amount of 2-hydroxy 3,5-methyl-phenyl 
benzotriazole (standard ultraviolet ray absorber): 

Table 1 

Control With 2-hydroxy With 1-methyl 
3,5-methyl phenyl 2-amino 
benzotriazole . 4-nitrobenzene 

Light fastness 4 4-5 6-7 

It can be seen from the above table that the light fast 
ness which is achieved by employing the nitro aromatic 
compound of the present invention is unexpectedly su 
perior to the use of a conventional ultraviolet light ab 
sorber and, of course, vastly superior to a control con 
taining no adjuvant. 
Improvement in light fastness lasts after washings and 

dry cleanings. 

Example 5 
A fabric identical with that described in Example 1 

is dyed under the same conditions, except the dye bath 
contains: 

5 g of 1-methyl 2-amino 4-nitrobenzene, 
2.5 g of a dispersed dye orange CI 1 1 005, 
20 g of benzaldehyde as carrier, 
amount sufficient for 1,000 g of water. 
The fabric which is obtained has a rather dark orange 

coloring and a light fastness of 4. In comparison, the 
light fastness of a control fabric dyed under the same 
conditions, but without the presence of b 1-methyl 2 
amino 4-nitrobenzene, is only 2, 
The improvement in the light fastness lasts after 

Washings and dry cleanings. 
Example 6 

A fabric identical with that described in Example 1 
is dyed under the same conditions, except the dye bath 
contains: 

7.5 g of cy-nitronaphthalene, 
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2.5 g of a basic dye red CI 48 020, 
20 g of benzaldehyde as carrier, 
1 g of formic acid, 
amount sufficient for 1,000 g of water. 
The fabric which is obtained has a Bordeaux red col 

oring and a light fastness of 3-4. The light fastness of 
a control fabric dyed under the same conditions, except 
without the presence of a-nitronaphthalene, is only 2. 
Improvement of the light fastness lasts after washings 

and dry cleanings. 
Example 7 

Flock, having a count per strand is 2.2 dtex (2 den) 
and a section length of 51 mm, of an aromatic polyam 
ide obtained by the reaction of 50 moies of metaphen 
ylene diamine and 50 moles of isophthalic acid chlor 
ide, is dyed under the same conditions as in Example 
l, except the dye bath contains: 
10 g of i-methyl 2-amino 4-nitrobenzene, 
2.5g of a basic dye blue C 51 005, 
20 g of benzaldehyde as carrier, 
1 g of formic acid, 
sufficient amount for 1,000 g of water. 
The fabric which is obtained has a blue coloring and 

a light fastness of 3. In comparison, the light fastness of 
a control fabric dyed under the same conditions, but 
without 1-methyl 2-amino 4-nitrobenzene, is only 2. 

It can be seen from the foregoing that through the 
process of the present invention a considerable im 
provement is created with respect to the dyeing or 
printing of textile articles composed at least in part of 
a thermostable synthetic polymer. As clearly illustrated 
from the foregoing, the textile articles dyed or printed 
in accordance with the present invention show im 
proved light fastness without deterioration of any ad 
vantageous properties. 
While the present invention has been described pri 

marily with respect to the foregoing exemplification, it 
is to be understood that the present invention is in no 
way to be deemed as limited thereto but, rather, must 
be construed as broadly as all and any equivalents 
thereof. 
What is claimed is: 
1. In a process of dyeing or printing a textile article 

composed of an aromatic polyamide and polyamide 
imide polymer wherein said aromatic polyamide and 
polyamide-imide polymer is contacted with a dyeing or 
printing solution containing a pre-formed dye, the im 
provement wherein said dyeing or printing solution 
contains, as an adjuvant, in an amount sufficient to pro 
vide improved light fastness to said textile article, an 
ultraviolet light absorbing nitro aromatic compound 
which is not used as a dye selected from nitro aromatic 
hydrocarbons, nitro aromatic amines and nitro aro 
matic phosphine oxides, 

2. The process of claim 1 wherein said aromatic poly 
amide and polyamide-imide polymer is selected from 
aromatic polyamides and polyamide-imides having a 
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12 
heat resistance of 350 - 500C. 

3. The process of claim 1 wherein said nitro aromatic 
compound is present in said dyeing or printing solution 
in an amount such that the dyed or printed textile arti 
cle contains 1 - 5 percent of said nitro aromatic com 
pound based on the weight of the textile material. 
4. The process of claim 1 wherein said nitro aromatic 

compound is present in said dyeing or printing solution 
in an amount such that the dyed or printed textile arti 
cle contains 1.5 - 3 percent of said nitro aromatic com 
pound based on the weight of the textile material. 
5. The process of claim 1 wherein said nitro aromatic 

compound is a nitro aromatic hydrocarbon. 
6. The process of claim 5 wherein said nitro aromatic 

hydrocarbon is nitrobenzene. 
7. The process of claim 5 wherein said nitro aromatic 

hydrocarbon is a-nitronaphthalene. 
8. The process of claim 1 wherein said nitro aromatic 

compound is a nitro aromatic amine. 
9. The process of claim 8 wherein said nitro aromatic 

amine is 1-methyl-2-amino-4-nitrobenzene. 
10. The process of claim 1 wherein said nitro aro 

matic compound is a nitro aromatic phosphine oxide. 
11. The process of claim 10 wherein said nitro 

aromatic phosphine oxide is methyl-bis,N-nitro 
phenyl)phosphine oxide. 

12. The process of claim 1 wherein said textile arti-T" 
cles are dyed at a temperature of 105 - 140°C. 

13. A textile article composed at least in part of an 
aromatic polyamide and polyamide-imide synthetic 
polymer, said textile article having improved light fast 
ness associated with the presence in said textile article 
of 1-5 percent by weight of a nitro aromatic compound 
which is not used as a dye selected from nitro aromatic 
hydrocarbons, nitro aromatic amines and nitro aro 
matic phosphine oxides, 

14. The textile article of claim 13 wherein said nitro 
aromatic compound is selected from nitro aromatic hy 
drocarbons, nitro aromatic amines and nitro aromatic 
phosphine oxides. 

15. The textile article of claim 13 wherein said nitro 
aromatic compound is a nitro aromatic hydrocarbon, 

16. The textile article of claim 15 wherein said nitro 
aromatic hydrocarbon is nitrobenzene. 

17. The textile article of claim 16 wherein said nitro 
aromatic hydrocarbon is a-nitronaphthalene, 

18. The textile article of claim 13 wherein said nitro 
aromatic compound is a nitro aromatic amine, 

19. The textile article of claim 18 wherein said nitro 
aromatic amine is l-methyl-2-amino-4-nitrobenzene. 
20. The textile article of claim 13 wherein said nitro 

aromatic compound is a nitro aromatic phosphine ox 
ide. 
21. The textile article of claim 20 wherein said nitro 

aromatic phosphine oxide is methyl-bis,N-nitro 
phenyl)phosphine oxide, 
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